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EXPLANATION 


MEDIAN 

DEPTH 

(FEET) 

RANGE  OF  THE  MAXJRITY 
OF  WATER  LEVELS 
BELOW  LAND  SURFACE 
(FEET) 

DESCRIPTION  OF  SETTINGS 

KliiwiiiR  welli  to  !) 

Tim  category  of  water  levels  U 
generally  roiind  along  valley  Irottomi 
that  liave  pitmanent  streams  but  lack 
floodplains.  Flowing  welb  arc 
common  near  the  axes  of  maji>r 
syncUnes. 

16 

in  U.  21 

'Ihese  are  the  water  levels  in  wells 
locaud  on  major  floodpUins,  the 
lower  slopes  of  deep  valleys.  Inoad. 
gently  sloping  lanri  surfaces,  am) 
plaliau  areas.  Flowing  wells  may 

springs  are  common.  WTiitc  the 
liedrork  dips  into  the  hill  Ihi'  water 
levels  average  1 feet  lower  than  where 
the  (lip  us  out  of  the  hill. 

to 

25  tu  34 

lliese  watir  levels  are  found  lienealh 
fairly  aes'p  stripes,  ispis'ially  Ihi' 
middle  and  upper  slopes  of  valleys. 
Perehid  water  condffions  and  minor 
springs  and  seeps  arc  oecasionily 
found  In  these  areas.  The  depth  to 
water  is  10  to  15  feet  greater  on 
slopes  where  the  bedrock  dips  into  the 
hill  than  on  slopes  where  the  dip  is 
out  of  ihe  hill  and  toward  the 
adjacent  valley. 

73 

55  to  120 

Ihesi-  depths  to  water  are  found 
under  isolated  hilltops  and  other  high 
areas  where  recharge  to  the 
groundwater  U limited.  These  depths 
are  common  in  areas  where  deep 
mining  has  taken  place.  Welb  may 
occasionally  encounter  perched 

wakr-bcaiing  zones,  but  the  amount 
of  water  available  from  these  is 
usually  limited. 

SYMBOLS 


KJri'adon  of  the  top  of  »lt  u'otor 
Ic  f^t  mboT*  mwt  j«j  contour  InIcmJ  200 

Tevt.  Depth  to  nJt  mler  for  a fpeciHc  ct[e  coo  he  de- 
Icrmlncd  by  rubtrieUnf  tbo  number  from  the  turfice 


DEPTH  TO  WATER  TABLE 

The  u-aler  table  is  defined  as  the  surface  below  which  tsscnlially 
all  of  the  bedrock  openinp  are  sat'irated  with  (joundwater.  Aboee 
the  water  table  bolh  air  and  water  may  be  found  in  these  bedrock 
openings.  It  is  the  portion  of  a well  below  the  water  table  that 
provides  the  water  for  well  use. 

The  Rcologi'  of  the  DuBois  area  is  charaetcriied  by  alternating 
layers  of  different  types  of  rock  which  vary  eonsidcmbly  in  their 
ability  to  transmit  water.  A rock  layer  that  impedes  the  downward 
movemmt  of  groundwater,  such  as  shale,  can  cause  a temporary 
mounding  of  groundwater  oboin?  it.  These  unstable  mounds  of  water 
are  called  •'perched  water  aones.”  and  are  usually  seasonal  and  of 
small  e.ttcnt.  Thus  they  arc  almost  alwa>-s  incapable  of  supplying 
adc<iUBtc  amounts  of  waU-r  for  even  household  use.  The  "Depth 
to  Water  Table"  map  does  not  reflect  the  location  of  the  top  of 
any  "perched  water  tones," 

The  elevation  of  the  water  table  in  the  DuBois  area  generallj 

rbu  topc-prnphy  ThK  ni«>anc  that  tbi*  wati'T  (abjc  bate  hreher 

elevation  beneath  hills  and  other  high  areas  than  in  the  adpccnl 
valleys.  The  hilly  topography,  the  density  of  woUs,  and  the  nature 
of  the  bedrock  do  not  allow  for  an  accurate  determination  of  the 
w-atcr-tablc  elevation  at  all  points  on  the  map.  Instead,  statistical 
estimates  of  the  depth  to  water  in  different  topographic  settings 
were  made  based  on  measured  water  levels  within  these  sellings. 
The  topographic  settings  used  were  valley  bottoms,  lower  slop«?s, 
upper  slopes,  isolated  hilltops,  and  plaU'au  areas.  The  latter  are 
broad,  fairly  flat  surfaces  as  arc  found  around  S.  B.  Elliott  State 
l*ark.  Meslian  (50  percent  of  the  mca.surcd  depths  to  water  are  greater 
and  50  percent  of  the  measured  values  are  less)  and  range  of  the 
majority  of  water  levels  arc  givan  for  each  to(>ographic  setting. 
Because  of  a similarity  in  water  levals,  some  of  the  topographic 
settings  were  combined  into  one  map  unit. 


SALT  WATER 


In  the  sedimeniaty  rock  sequence  of  the  DuBots  area,  salt  water 
underlies  the  fresh  water.  The  depth  of  the  salt  water  below  the 
ground  surface  varies  from  about  600  feet  to  1,100  feel.  The  regional 
factors  influencing  the  depth  to  salt  water  in  the  foldtxi  rocks  of 
the  DuBois  area  arc  the  geologic  structure  and  the  topography.  This 
deep  salt  water  is  probably  connate  water  (water  that  was  cnlrapjvcd 
with  the  original  sediments  as  they  were  deposited).  Connate  water 
is  ver>'  highly  mineralized,  rcnceling  the  saltiness  of  the  original  sea 
water  .ind  the  millions  of  years  this  water  has  been  in  contact  with 
the  sediment.  The  contours  represent  elevations  of  the  top  of  the 
sallwaler  mass  in  feel  above  mean  sen  lercl:  the  conWur  miervol 
is  200  feet.  The  map  locations  were  obt-ained  immanly  from  aniicrs 

„-n-or  SI  - tnyce  the  elevation  of  the  top 
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III  an-as  whtre  d(«P  mininp  of  oca*-' 
stiucture  contours  help  to  determine  the  ^ 

mihi'^rain.'iKe  Oow  and,  when  combined  with  'he  lopo^phic 
contours  on  the  iijap,  will  help  locale  mmiMlrainage  disclurve  I"  - 
The  dtop-minc  nJs  are  shown  on  the  map.  -n-c*.-  nimedout 
often  affect  the  quality  of  the  RTOundwater  and  the  wcll->  (W 
characteristics  from  the  bedrock  owriying  the  mmes.  \crft^ 
fnictur«.  some  of  which  are  nalunlly  occuttwr  and  some  of  which 

min.,  .vill  ImdVd  h.™  img..lir  «-at.r  Ic.^ls  and  'v.ll  yield,. 

water  to  reinni  to  its  pie-mine  lecels.  Howeicr,  “ ° 

pre-mininR  conditions  cannot  be  gumnlccd.  In  nJUblc 

fol^Qlhcr  ^»lluU,|iru^inovc°m^  Uiroush  the  mint^  making 

11::  ^rcni;:;  z.dout 


groundwater  quality 

(Itoundwai.T  quality  U a major  problem  in  the  OuBois 

of  mo„  »t  iU,,  'iSr.taml.  W idra«""t  ,”d 

Bon,  .hJ».  "'  ”*“7„,‘’C”,.lh«di,;dl,,dion., 

d,,.,„d,Vi,  "“ll'S^lid  ,odB-.d~«,n  or  .h,«  m Ch,.  l>ddB„k^ 

r,.  t‘'r  i'"  dd“s'  ””“.;'rd"pS 

AH  of  rh,  ‘’,'Lro'’i'‘  aquifers  in  the  DuBois  area  an- 

kiKiivn  U>  hai..  , ,^urwncvs  of  both  poor-  and  good-qicilily  water. 
Some  units  ar,.  „ t^rious  for  prcHliK-ing  water  of  poor  quality,  such 
as  the  K,ll.inmn?.“!nd  Homewood  s.andstoi.es.  Southwest  of  DuBois. 
divi>  mihiiie  r«.  .r.-alc  local  ptohlcnii.  Sltip  mines  may  bate  an 
•adverse  effivt  on  the  quality  of  wtilcr  in  wells  locnU-d  close  to  the 
sltH'inng. 


rROUNDWATER  RESOURCES  OF  THE  DUBOIS  AREA, 
CLEARFlELo  AND  JEFFERSON  COUWIES, 
PENNSYLVANIA 


I,  I'l.e  I.i  .o  '‘Il'ire,  tlK-  relative  |eileiill<il  .,f  Oiese  units  « si.nre,-. 
,|  p.ii.ilile  Ri"0'ldw!iier  11  iK-eriniiriK  inereniiiujly  imporlanl. 

A area  rovers  eight  7-1/2-nuniite  loprigrntihie 

M.iwn,  Kalli  Cn-r-k,  Ileynoldsville,  Didion.  Sil.nlj. 


riundi:iiii:l' ' 

I'eiifielil,  I ii'l’inhurd. 
incluilii  pi'"-  "'t-hiirlield  and  . 
IKirlioii  of  M"''’''  Towtisliip  in 
the  lown-hil”  ' "Veieri  all  ,,r  n,  p 

Brady.  »e 

'l-roMiiillr  I"  ■''‘‘eriain  founiv 


M’rirsaw.  hiiV'h'''  ''I'diingfon.  i nn-'  utk,  iiiiniijw.  am  niniont,  niir. 

e 'viuhips  and  lln-  llotmiglis  of  lirnikway.  Kalis  Creek 


iIua<]rangU-t  ....  .,,.'.1 

non  t'oiiiities  anri  n very  small 
(Viiinly.  In  Cle.irfirlil  (kjunly 
III-  llii.ilon,  .S.indy,  Union,  I'ine, 
Ihr  Boioiiglii  of  thiBoU  and 
•Indy  Inrltirlni  all  or  pan  of 
Winslow.  Mcfnlniont,  mid 


llpildlTloll  1 

Heyrieildwilli'.  oyKesville 

■I he  |..llow''>B  irdividiiali  and  agencies  oidi'd  in  the  complelioi 
of  Uiii  st'idv  liRry  KoiUrr,  Ur-orgn  Srhiner.  and  David  O’liara  <>i 
the  Wcii.r  ’''"■"“JVi'JiV,'''*'''",'''  " ” 'seointti.  .i  y 

ipniindwiiiei  lo,,^  ''■h''ani'haBXi-p'nv;nral‘\'u^R.%,yV'A^ 
n!  Ihn'lliirra'i  ToiK.gruphle  and  Ceoliigir  Survey  siiiniluvl  mur 
cr.iloaie  ndvi"'.  sunnnet  ussiiliinU  Keniielh  I'nltmon.  .lohn  i 
Uemi»-I  nnii  l-"'^  Mam  aided  with  miieh  of  Ihe  field  woik.  pj  ver 
well  drillers  I'l  'h‘-  DuBots  are.i  and  Moody  and  Aworlotes  Ini 
or  Meadulle.  I'Cniivylvanla,  supplied  well  loialmns  ami  olh 
liydrologie  information. 


WEU  YIELDS 

The  [irineiidl  rock  types  in  the  DuHnis  area  are  sandslone  and 
■onglomeniK-.  -hllc,  cl.iy,  and  sill.stone.  Coal  and  limcstotie  .ire  alsrs 
prevenl,  t'Ul  • Hr  only  in  a very  small  portion  gf  the  near-surfare 
irea  'I  heo-  ro.  V types  may  be  tefuniled  into  two  general  hydrologic 
groupmil'  hfwr'  water-yielding  charaelerislics.  .Sanrlslones  and 
) ivr-lls  than  the  fint-grainit) 
. 'Ilu-  well  yield  values  that 
1 groups  vvi-fi-  trbtainisl  from  waU-r 


eoiiBlorner.ite'  will  yield  ;i 

rocks  such  n-  day.  and  sillatoni 

were  iisrsl  lo  'htinc  these  V 

well  driller-  r.-i-tirU,  published  records,  and  pumping  tests.  Table 
1 IS  u reeord  id  wells  for  the  DuBois  area,  compiled  from  data  on 
tile  in  the  i’enii^lvania  Geological  Survey. 

Tlie  well  yied  valun  were  rjialhcmatically  eonvcrled  to  indicaU- 
the  yield,  in  g.illoni  minute,  of  each  fool  of  rock  Ihieknes* 
prnnding  waler  to  the  well.  The  complicating  effccU  of  well 
. onvtruction  and  vatabic  pumping  rates  an-  thus  minimirr-d  Bc«iuso 
the  ovrtriding  h>flrolopc  considcralinn  u the  presence  of  sand.slone 
earh  of  the  geologic  formations  was  evaluated  according  to  the 
percr-nlage  of  .sai^stonc  within  that  formation,  llydrtjgi-r.logu:  uniU 
were  delcrmimd  by  poupin-g  hydrrdogn  ally  similar  gerdomc 
formalioris.  Ihcsu  have  been  shown  on  the  map.  and  the  hydrolope 
ehar.icieri.stie6  ar!  given  in  the  map  explanation 

The  wnter  lhal  bedrock  supplies  to  water  welU  comes  from 

make  up  We  called  pore  spaces,  -me  usefulness  of 

pore  spates  f"’  a hjdrolopc  point  of  view  w dependent  on  Ihcir 
siae  and  the  di-ijee  of  interconnection  between  the  pores,  and  ui 
called  the  effei  uve  porosily.  For  sandstones  in  the  DuBois  area  this 
will  range  from  -t  to  14  percent  of  the  lota]  rock  volume.  For  shales 
and  other  fine  Pjhhrf  rocks  the  range  is  more  like  0.5  to  5 percent 
Pore  spnees  in  I tie  fine-grained  rocio  such  as  shale  are  exceedingly 
small  The  wai.r  ®nlajncd  in  them  is  difficult  to  remove. 

The  other  lype  of  site  within  Ihe  bedrock  that  provides  water 
to  wells  is  the  arra  where  the  fractures  and  partings  occur  These 
features  are  found  m aU  types  of  rock  throughout  the  rock  mass 
Fractures  tend  lobe  more  open  near  the  .surface  and  Ix-come  tighler 
with  depth  became  of  the  pressure  of  the  overlying  rock.  Sandstones 
are  fairly  bnllle  rocks;  therefore  they  permit  exteasive  and 
well-defined  fraelUTM  to  form.  The  fractures  in  shales  and  claystomw, 
on  the  other  hand,  are  often  smaller,  tighter,  and  less  extensive 
because  of  the  plastic  nature  of  these  rocks. 


STRUCTURE 

The  geologic  structure  of  the  DuBois  area  is  shown  by  the 
structure  contour  lines,  which  are  lines  of  equal  elevation  of  selected 
key  rock  layers  (or  beds).  The  structure  contour  lines  define  the 
topography  of  the  surface  of  these  beds.  In  most  instances  in  western 
Pennsylvania  it  his  been  observed  that  the  overlying  and  underlying 
rock  has  the  same  general  orientation.  The  key  beds  used  to 
determine  the  structure  are  the  base  of  the  Lower  Kittanmng  no. 

3 or  “B3”  coal,  which  was  used  for  most  of  the  area;  the  base 
of  the  Middle  Kittanning  or  "C"  coal:  and  the  base  of  the  Lower 
Freeport  or  "D”  coal.  The  Middle  KiCtanning  coal  is  located  an 
average  of  60  feet  above  the  Lower  Kjtlanmng  coal. 

Geologic  structure  influences  the  directions  and  rates  of 
poundvvater  fiovv.  The  typical  pattern  of  groundwater  [tow  consists 
of  movcm.-ni  d-iwnwaid  and  outward  from  the  high  elevation* 
(hilltop  and  pb>»-«/  an-axl.  and  upward  and  inwwrrf  toyvard  iho 
Stream  valleys.  Till  flow  occur*  mon.-  readily  when  die  flow  direction 
u parallel  to  the  bedrock  dip  than  when  the  flow  direction  is  in 
opposition  to  the'dip.  Thus  the  major  component  of  flow  is  generally 
in  the  direction  of  the  bedrock  dip. 


.ATED  FEATURES  IN  THE  DUBOIS  AREA, 
: COUNTIES,  PENNSYLVANIA 


Croloso'  o(  the  Harm,  Falls  Crock,  Re)-noldsville,  and 
DuBou  quadrxnjlc*  by  A.  D.  Olovvt  and  W.  A.  Brigonirr 
(P«.  Cool.  Survey.  4tb  »r.,  AU«  64,  1978);  yoology  o( 
the  SsbuU  and  Ponfirld  quadranBles  by  T.  M.  Etorg  and 
A.  D.  Clover  (Pa,  Cool,  Survey,  4lh  sor,,  AUas  74sb,  1976); 
goolocy  of  iho  I.uihonburg  and  Ellloll  Park  quadrangle* 
by  W E,  Edmunds  and  T,  M.  Borg  (Pa,  Cool.  Survey.  4th 

Albert  E.  VanOldon,  Virginia  M.  Milowiki,  and  Lajo* 

J.  Elalogb,  Cartopipliorv 


fracture  TRACES 

F-racturing  ui  bedrock  plays  a major  role  in  the  local  movement 
■ iter.  In  brittle  rocks  such  as  sandstone, 
defined,  extensive  vertically  and  laterally, 
shale  and  claystone, 
tighter.  Unfortunately,  fractures  n 


and  storage  of 
tactures  are  usually 
and  open.  In  the  more  plastic  rocks. 


o the  only  effective  source  of  w 


a shales;  the  pore  spaces 
•00  small  to  be  hydiologicaUy  beneficial. 

The  fractures  in  bedrock  result  from  the  natural  stresses  m the 
-•i.-.  ™.-i  can  be  seen  in  almost  eveo’  outcrop  or  rock 

*■  however  the  density  of  fractures  is  not  everywhere  the 

usually  straight,  narrow  lonts  where  fracturu-.g 
the  stifToundmg  rock-  These  lones  may  be 
often  be  seen  on  aerial 

the  land’s 


exposure; 

b more  intense  -n--  

only  a few  tens  cl  feet  wide  They 

photographs  AS  n^o"'  bncs  of  tonal  change  u 

»uo,»iii  x'gmvntv'or  straight,  narrow  depressions 
surface.  These  swfrc.-  expressions,  which  are  callcvi  fraelurv  li 
are  thought  to  rcailt  from  the  increased  susceptibility  that  fractured 

rock  has  to  the 


fracture  traces  ni#y  liekl 


e map[xd  01 
i transivosed  to  the  map.  Wells  drilled  o 


n dmilar  wells  drilled  ii 


e adjacent  rock 
provide 
associated 


The  intersections  of  fracture  traces  may 

orj  water  to  the  wells  drilled  on  them.  The  fracturing 
(neturo  rones  is  vertical  or  nearly  so  and  may  extend 


> considerable  depths  Fracture  t 
weakness  in  the  deep-mine  areas  si 


5 aUo  may  represent  roof 


DSP  MINES 


GEOLOGIC  UNIT  1 

GENERAL  CHARACTER  OF  THE  ROCK 

domestic 

WELL!-  1 

PUBLIC  AND 

INDUSTRIAL 

WELLS 

WATER  OUALITY 

EUioU  Park  Formation/ 
Burgeon  Sandilone,  or 
PotUville  Group 
iPep/Mpb  or  Pp) 

Clearfield  Creek/ 
Curwensvillc  Formations 
(Pccfl-cv) 

Lllintl  Bark  KormatuiiiiHurgoon  .Sandvione 
PnniituUy  mi-dium-grainitl  Kinilitorie,  but 
also  conUiini  *-)mc  shale.  iLiystoiip,  and  coal 

1‘olliulli-  Group  iTincipally  imilmm  t,, 
ciiarw-cnnniri  saiiilsloriv,  incluih-s  v,  ry 
enarve,  quartiose  mnglomeralc  m l„w,.,  7r, 
feci  ALW,  iiu-1u,).s  X, me  shale,  dw.  ..ntmuoiis 
coal,  and  ilayilonc  Average  llnckiu-o  is 

lvin.lsl.mi-,  Stull, and  coal  an-  the  maj.ir  ro,  k 
lyiws  Pie  average  ihlekiievs  i*  12S  feel 

50 

15-10" 

20 

7-60 

150 

50 -Itlfl* 

ion 

3U300* 

Fifty-five  (lereenl  of  Ilie  wells  nr.' 
ri’p.irlrsi  l.i  i>r.uluee  vvnt.T  of  g.i.ul 
quality  Generally  Hie  shallow  wells 
produce  waler  of  fairly  good  quality; 
the  divp  wells  that  jkiss  llirough 
overlying  geologic  unit*  tend  lo 

poorer  quality  ns  a result  of  iiicrc.isevl 
iron  conleiil 

Highly  [U-ivenl  of  Ihe  wells  are 
re(Kirti‘.I  to  i>r.Kiuce  wal.-r  having  11 
high  Iron  eontenl. 

Ixiwrt  Mahoning 

0 
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Sixty-seven  pcreeiilof  the  wells  in  this 
imil  are  re|Miitcd  lo  prodiieo  water  of 
goixl  quality.  Mining  activities  often 
cuu*.'  a .fetenoration  of  the  quality. 
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GROUNDWATER  RESOURCES  OF  THE  OUBOJS  AREA, 
CLEARFIEtD  AND  JEFFERSON  COUNTtES, 
PENNSYLVANtA 


' SIllIKttT 


INTRODUCTION 


'I'lli'  I'li'l’'”*  ''  ll'i-  cjlinnlllallvi'  II 

.lU.lllalm.  i hiun.-lcn.lK-.  of  ko.IorU-  ui>, 

rr;,r  zz 

Ilf  piil.il'l''  gniu'idwnlrr  IviMiimm  mai'.iMiijjly  iiii|Kirlam 


|in'ii’''t  arpn  ruvi'H  <'ii;li(  7- 1 '2-iiiiiiiili-  lii)>iitrii|iliii 
(liinilriiiiKli'*  tl'i'  llarcn,  K.illi  tYiH'k,  IlcyiuiM.wilU',  DullciH,  Satuilu. 


JViifii'lil.  l.uihraibiirB,  nnJ  KUioll  ITirk  i|ii.niInMit(Ii'S. 
iiK-liiili'^  (Virtu  "f, nparfii-lit  mill  .lc•^|l■l<l•ll  Cmiiilli's  mill  n vi-ry  iiiinll 
jKirtiiiii  I’f  fl'’"*?''  Toiviiiliip  In  Ktk  I’liiinlv.  In  Clrarfii'lil  |•olltlty 
dip  toiviiihij''  '‘'’kPrixl  nil  or  in  |w(l  aii'  Hu»loii,  Smuly.  I 'ninii,  I’lni', 
llniiiy.  nil"’'”-  '‘b'l  I’ikp,  ni  unll  m llir  llcirmii;li»  i>f  Mnltiils  n 


Ttv'iiiv'illo.  In  Jiifonaii  Coumy  llm  ‘liiily  ii 


Wnrwiii’.  Sii>’'b'''i 'Wnshlnjiloii,  I'liii'iti'pk.  Wlni'liiw,  MiK’nliiiniil , ii 
llprnli-rton  To»n*hi|»s  nml  llu-  Unrniicli'  of  Hrin’kway,  rnlU  t'rin-k. 
Ilpynoklsvillp.  iinci  Syki'nyili,,. 

Till’  follDi'inj!  Indlvidnnk  mnl  i>«i'1ip1cs  niiloii  in  dip  poniplotion 
of  tins  sUk  y;  llliry  KopsUt.  (IporRP  Scliiiirr,  mul  ntivid  O’llnrn  of 
thp  \\alcr  Upso,i*p,  „f  ,j,„  u.s.  (iroloR.inl  Siitvpy  iirovliliil 

(^unuwntiT  inMiniiHltm  nml  c-qiilpnunil:  Kooloytits  Alhptl  (JIovct, 
Willi.mi  Dlmiu'its,  Willinin  limnonipr,  lliomns  ilcrv,  ami  Alan  Gpypr 
of  IhP  Bureau  o{  ToiK'i.Taphle  mid  Opobule  Survey  siipiiliwl  muili 
gpoloific  advice:  JinnnuT  aMi.iUnU  Keniielli  rndesoii.  Jolm  ('. 
Ilpmiwl.  mill  Linda  Main  nidwl  widi  much  of  the  field  work;ipi'pml 
well  dnllere  m die  DuKou  area  anil  Moody  iind  AMOclnles.  Ine. 
of  Mi-fldville,  reiin^hTiiiin,  supplip,)  well  loealions  und  oiher 
hydruloRie  infonnalion. 


WEIL  YIELDS 


The  liniirilill  rock  types  in  the  HiiBols  area  are  Hindstoiie  and 
conglomerate,  shale,  clay,  and  silUtoiie,  Coal  and  lliiu-.ilone  are  also 
present,  but  occur  only  in  a very  small  [lottion  of  the  neat-surface 
area,  'rhese  rock  types  may  bo  seiwraled  Into  two  Rcncrnl  hyilrologie 
groupings  based  Upon  wnler-yielding  cliaractcnslics.  Sandstones  and 
conglomerates  will  yield  more  water  to  wclU  tlian  the  fine  grained 
rocks  such  ns  sh»le.  clay,  and  silUlone,  The  well  yield  values  that 
were  usixl  to  define  these  two  groufis  were  ohlaiiKil  from  water 
well  drillers’  report*,  published  records,  amt  pumping  tests.  Table 
1 is  n record  of  wells  fur  the  DuBols  atcu,  compiliM  from  liau  on 
file  in  the  Pennsylvania  Geological  ifiim'y. 

The  well  yii-ld  values  were  malhemalicnlly  converted  to  indicate 
the  yield,  in  pllons  per  minulo,  of  each  fool  of  rock  Ihlckiu-iss 
protidiiig  water  . to  the  welt,  llio  conipliculliig  cffecU  of  well 
construction  and  yariable  pumping  rates  an.-  thus  minimtied,  BccaiLse 
the  overriding  hydrologic  consideration  is  the  presence  of  sandstone, 
each  of  the  geologic  formations  was  evaluated  according  to  the 
perceniagc  of  wndsloiie  within  that  formation.  Hydrogeologic  unit* 
were  determined  by  grouping  hydrologically  similar  geologic 
formations.  These  havo  been  nhown  on  the  map,  and  (he  hydrologic 
characteristics  are  given  in  the  map  c.xplanalion. 

The  water  that  bedrock  supplies  to  water  wells  comes  from 
two  gefl.«l  typ<»  of  sites  within  the  rock  mass.  The  most  common 
type  IS  the  *ivica  cn«t  is  found  between  the  indiridiul  grains  that 
make  up  the  toek.  These  are  called  pore  spaces.  The  usefulness  of 
pore  spaces  from  a hydrologic  point  of  view  is  dependent  on  their 
size  and  the  degree  of  interconnection  between  the  pores,  and  is 
called  the  effective  porosity.  For  sandstones  in  the  DuBois  area  this 
will  range  from  3 to  14  percent  of  the  total  rock  vxilume.  For  shales 
and  other  fine-grained  rocks  the  range  is  more  like  0.5  to  S percent. 
Pore  spaces  in  the  rmoirniined  rocks  sucli  as  shale  are  exceedingly 
small.  The  water  contained  in  them  is  difficult  to  remove. 

The  other  typo  of  site  within  the  bedrock  that  provides  w-atcr 
to  wells  is  the  area  where  the  fractures  and  partings  occur.  These 
feature*  ate  found  m all  types  of  rock  throughout  the  rock  mass. 
Fractures  lend  to  be  more  open  near  the  surface  and  become  tighter 
with  depth  because  of  the  pressure  of  the  overlying  rock.  Sandstones 
are  fairly  brittle  rocks;  therefore  they  permit  extensive  and 
well-dcrined  ftnciures  to  form.  The  fractures  in  shales  and  claystoncs. 
on  the  other  hind,  are  often  smaller,  tighter,  and  less  extensive 
because  of  the  plastic  nature  of  these  rocks. 


STRUCTURE 


The  geolopc  structure  of  the  DuBois  area  is  shown  by  the 
structure  contour  lines,  which  are  lines  of  equal  elevation  of  selected 
key  rock  layers  (or  beds).  The  structure  contour  lines  define  the 
topography  of  the  surface  of  these  beds.  In  most  instances  in  western 
Pennsylvania  it  has  been  observed  (hat  the  overlying  and  underlying 
rock  has  the  aime  general  orienlalion.  The  key  beds  used  to 
determine  the  .-aructurc  are  the  base  of  the  Lower  Kitunning  no. 
3 or  "Ba"  coal,  which  was  used  for  most  of  the  arcai  the  base 
of  the  Middle  Kltanning  or  ‘'C"  coal:  and  the  base  of  the  Lower 
Freeport  or  “D’'  coal.  The  Middle  Kittanning  coal  is  located  an 
average  of  60  (let  above  the  Lower  Kiltanning  coal. 

Geologic  r.wcture  influences  the  directions  and  rates  of 
gtoundwaiM  flovt'.  The  typical  pattern  of  groundwater  flow  consisu 
of  mov-EEimV  diwnwaid  and  outward  from  the  high  elevations 
(hiDlop  and  plw^U  areas),  and  upward  and  inward  toward  the 
stream  vallri'S.  This  flow  occurs  more  readily  when  the  flow  direction 
is  parallel  to  the  bedrock  dip  than  when  the  Bow  direction  is  in 
opposition  to  the  dip.  Thus  the  major  component  of  flow  is  generally 
in  the  direction  of  the  bedrock  dip. 


Fraclunrc  m bedrock  pla>-s  a major  role  in  the  local  movement 
and  storage  of  poundwatcr.  In  brittle  rocks  such  as  sandstone, 
fractures  are  usiiiUy  well  defined,  extensive  vertically  and  laterally, 
and  open.  In  the  more  plastic  rocks,  such  as  shale  and  claystone, 
the  fractures  ore  smaller  and  lighter.  Unfortunately,  fractures  may 
be  the  only  vff,,^ivo  source  of  water  from  shales;  the  pore  spaces 
are  loo  small  to  be  hydrologically  beneficial. 

The  frartiin-t  in  b^rock  result  from  the  natural  stresses  in  the 
earth  s crust  t raptures  can  be  seen  in  almost  every  outcrop  or  rock 
exposure;  the  density  of  fractures  is  not  everywhere  the 

Mme.  There  an-  i,ng.  usually  suaighi,  narrow  tones  where  fracturing 
Is  more  mtcnw  ;han  in  Ihe  surrounding  rock.  These  tonra  nuy  be 
only  a few  tn,.  of  feet  wide.  They  can  often  be  seen  on  aeri.il 
photograpbs  a.  ,»row  line*  of  tonal  eh.rnge  in  the  sod.  as  aligned 
.Uenm  s.-picnu,  or  8s  straight,  narrow  depressions  In  Ihe  l.md's 
surface  in«e  surface  exi>ri-M\oivi,  which  are  ealird  frartiiec  truce., 
arc  thought  to  rejult  from  the  increased  suscepliliilily  that  ftnclurcd 
rock  has  to  the  |tvcathering  processes. 

Tlie  m.v;or  fracture  traces  in  the  DiiBoiv  area  were  mapped  on 
aerial  pholograiitii  and  trinsisosed  to  the  map.  IVelLs  drdled  on 
fracture  tmees  rtiy  yield  more  water  than  similar  wells  dtdletl  in 
Ihe  adjacent  rock  mass.  The  Intersections  of  fraeture  trace*  may 
provide  even  mor*  water  to  the  vvelLs  drilled  on  them  The  fracliiring 
associated  wilh  fracture  tones  is  vertical  or  nearly  so  and  may  extend 
I consitlcrahle  depths.  Fracture  traces  also  may  repti?i<'nl  roof 
I till-  dccp-mine  areas  shown  on  Itie  map. 
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SYMBOLS 

Baw  of  Lower  Freeport  cool  1500  Lf  

Baae  of  Middle  KitUnolnj  coal  1800  MK 


Major  fault 

menl^of  Ih*  fault  lathe 


Axi»  of  anticline 


(taae  of  Lower  Klltannine  no,  3 coal  1800  LK 

Structure  contour  bne 


Strip  iTiinc 


l,ocatiun  of  well 
Number  ii  keyed  lo  Tiblea  I and  2. 


tjualily  of  wolcr 


SCALE  I:  45, COO 


A GENERALIZED  COLUMN  OF 


THE  ROCKS  EXPOSED  AT  THE  SURFACE 


CROSS  SECTIONS 

(lloriiontaJ  scale  aonie  as  n.ap  s^alc.  vertical  cxoKKcraUon  x 2) 


GEOLOGIC  UNIT 

GENERAL  CHARACTE 

,EllfoU  Psik  Fomstion/ 
Sandstone,  or 
PotttviUa  Group 
(ftp/Mpb-orFp) 

Elliott  Park  Formalion/l 
PrincaFolly  medium-gtii 
also  contains  some  shale, 
r akrerage  thickness  is  2-t 
Pottsvillc  Group:  fTinc 
coatK-grained  sandston 
coarae,  quoiUose  ccnglo 
feet.  Also  indudea  some 
coal,  and  claystone.  Aven 
feet. 

,gSf^s» 

Sandstone,  shale,  and  coa 
types.  TTie  average  thick: 

Maltonlnc 

this  unit  often  is  a 

In  places  it  may  be  fine 
a Urge  amount  of  clay  rr 
an  average  thickness  of 

Conemaujh  Group 
'(Pc) 

Mostly  shale  and  sUtstone 
a few  fine-grained  clayey  »» 
thin  limestone  and  clay  b 
thickness  of  the  remalnin 
in  the  area  is  about  G3( 

Focono  roraiallon 
exduding  Oic  BurROon 
Sandstone 
(MP) 

Mixed  sUtstene,  sha/e,  an 
elaystone  beds.  Upper  red 
well  exposed  southeast  of 
anticline.  Average  thickni 
of  unit  is  360  feet. 

Alieshcny  Group 
excluding  the  Clearfield 
Creek  Formation 
(Pa) 

Highly  variable  rock  tyj 
character  with  depth  on 
contairu  ihale.  sandstone,  s 
coal,  and  minor  limesto 
necessary  to  drill  deeper  1 
a S-  to  1 5-foot  sands 
coaj-mlning  activities  are 
average  thickness  is  210 
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STRUCTURE 


FRACTURE  TRACES 

FmcturinK  irt  bodiock  ptaji  a major  role  m the  local  movcmcnl 
and  storage  ol  groundualcr.  In  ImtUc  rocks  such  os  sandstone, 
fractures  arc  usual!)-  well  derincd,  extensive  vertically  and  laterally, 
and  open.  In  the  mote  plastic  rocks,  such  os  shale  and  claystone, 
the  Tractures  arc  smaller  and  tighter  Unfortunately,  fractures  may 
be  the  only  effective  source  of  sraler  from  shales,  the  pore  spaces 
tire  too  small  to  be  hydrologicaDy  benericial. 

The  fracturi-s  in  bedrock  result  from  the  natural  stresses  in  the 
earth's  crust.  Fractures  can  t>e  seen  in  almost  every  outcrop  or  rock 
exposure;  howev^,  the  density  of  fractures  is  not  everywhere  the 
same.  Tliere  arc  long,  usually  straight,  narrow  loncs  where  fracturing 
is  more  intense  Itian  in  the  surrounding  rock.  These  zones  may  be 
only  a few  tens  pf  feet  wide.  They  can  often  be  seen  on  aena) 
photographs  os  nprow  tines  of  tonal  change  in  the  wit.  as  alipied 
stream  H-gments  sit  “ alr»>gbt,  narrow  OepresMons  In  the  tana  s 
surface.  These  sullace  expressions,  which  arc  called  (raetun  traces. 
arc  thought  to  result  from  the  mcrcased  susceptibility  that  fractured 
rock  has  to  the  Weathering  processes. 

The  major  fnrturc  traces  in  the  DuBots  area  were  mapped  on 
aerial  photograplis  and  transpoR'd  to  the  map  Wells  dnlled  on 
fracture  traces  nny  yield  more  water  than  atnilai  wells  drilled  in 
the  ndpeent  rock  mass.  The  mlersoclions  of  fracture  traces  may 
provide  even  more  water  to  the  wells  dnlled  on  them.  The  fracturing 
associated  vvith  fracture  tones  is  vertical  or  nearly  so  and  may  extend 
to  considerable  depths.  Fracture  traces  also  may  represent  roof 
we.aknesa  m the  dcep-mine  areas  shown  on  the  map. 


DSP  MINES 

In  areas  where  deep  minmg  of  coals  has  taken  place,  the 
structure  contours  will  help  to  determine  the  direction  of 
niinedrainage  flows  and,  when  combined  with  the  topographic 
contours  on  the  map.  will  help  locate  minedramoge  discharge  points. 
Thc  decp-mine  areas  are  shown  on  the  map.  These  mmed-out  areas 
often  affect  the  quality  of  the  groundwater  and  the  well-jneld 
chanclcn-stics  from  the  bedrock  oreriying  the  mines.  Vertical 
fractures,  some  of  which  are  naturally  occurring  and  some  of  which 
result  from  roof  collapse  in  the  abandoned  mines,  drain  off  the  water 
from  the  overlying  rock  mass,  Wells  that  do  not  reach  below  the 
mines  will  tend  to  have  irregular  water  Icveb  and  well  yields.  Bodies 
of  groundwater  ovctlymg  unfloodcd  mines  arc.  therefore,  unreliable 
sources  Cor  welU.  Once  the  mines  arc  flooded  il  is  possible  for  the 
water  to  return  to  its  pre-mine  levels.  However,  a return  to 
prv^minmg  conditions  cannot  be  guaranteed.  In  addition  to  the  acid 
mine  water  that  normally  occurs  in  the  mines,  it  is  also  posable 
for  other  poUuUuits  to  move  unimpeded  through  the  mines,  making 
the  water  even  more  objectionable  The  mop  does  not  show  all  of 
the  mmo  entran...s  Ih.al  may  exist  or  the  full  extent  of  the  mined-oul 


EXPLANATION 


DOMESTIC  ; 

WELLS 

PUBLIC  AND 

INDUSTRIAL 

WELLS 

GEOLOGIC  UNIT 

GENERAL  CHARACTER  OF  THE  ROCK 

pen  HiNtrtc  xND 

TR^or^'cLOs* 

Dliott  ttaik  Formation/ 
Buigoon  Sandstone,  or 
Pottinllr  Group 
(Pep/Mpb  or 

Elliott  Park  Formallon/Burgoon  Sandstone: 
FnndpoUy  medium-tcrained  sandstone,  but 
also  contains  some  shale,  claystone,  and  coo], 
Average  Ihicknws  U 245  feet. 

Poltsville  Group:  Principally  medium-  lo 
coarse^jalned  sandstone;  uvcludcs  very 
coarse,  quorttosc  conglomerate  In  lower  TS 
feet.  Also  includes  tome  thole,  disconlinuous 
cool,  and  cUj-stone.  Av’crago  thickness  is  ISO 
feel. 

so 

15-100 

150 

50-100S 

Fifty-Hvo  percent  of  the  welb  are 
reported  lo  produce  water  of  good 
quality.  Generally  the  shallow-  wells 
produce  water  of  fairly  good  qiality; 
(he  deep  vrclLs  that  |xiss  through 
overlying  geologic  units  tend  to 
produce  water  liaving  a somewhat 
poorer  quality  as  n result  of  increased 
iron  content. 

;Ckarfldd  CnA! 
CVBwmsvtlle  Formations 
ffcc/Pcvl 

Sandstone,  shale,  and  coal  ate  the  major  rock 
types.  The  average  Ihickneta  1$  125  feet. 

20 

7-60 

100 

30-300* 

Eighty  percent  of  the  wclb  are 
rc|>ortod  to  produce  water  Ivaving  a 
high  iron  content. 

Lowct  Mahoning 

Sandstone 

(Tctet) 

This  unit  often  b a thick  productire 
ondslonc;  there  are  tome  cby  and  shale  bi-ds. 

In  places  II  may  be  fine  grained  and  contain 
a large  amount  of  clay  matrix.  The  unit  has 
an  average  Ihickncs  of  CO  feet. 

5 

2-90 

87 

20-200 

Sixty  percent  of  the  w-db  product- 
water  of  good  qirtlity. 

Coneinaugh  Group 
(Pc) 

Moaly  shale  and  sUutonc,  but  abo  contains 
a few  fine-grained  cUyey  sandstones  and  some 
thin  limrstonc  and  clay  bods.  The  maximum 
thickness  of  ihe  remaining  part  of  the  unit 

In  the  area  b about  630  feet. 

4-10 

64 

10-100 

Sixty  percent  of  the  wells  produce 
good-quality  water:  slight  hardness  in 
some  areas;  occasional  iron  problems. 

adding  the  Burgoon 
(Mp) 

claystone  beds.  Upper  red  bed*  fPallon”!  are 
well  exposed  southeast  of  the  Chestnut  Hklgc 
anticline.  Average  thickness  of  exposed  part 
of  ural  b 300  fret. 

3 ' 

1-20 

40 

10-500 

No  data  available  on  water  quality, 
although  quality  should  be  fair  lo 

Allegheny  Group 
excluding  the  Clearfield 
CTi-ck  Formation 
(Pal 

Hif^tly  variable  rock  types  which  change 
character  with  depth  and  btetal  dblance; 
contains  shale,  sandstone,  slltstone.  cUyatone. 
coal,  and  minor  limestone.  It  b seldom 
ni-owsary  to  drill  deeper  than  50  feet  lo  hit 
a 5-  lo  IS-fool  sandstone.  The  major 
coal-mining  activities  are  in  Ihb  unit,  llio 
average  thickness  b 210  f«<. 

5 

2-40 

25 

29-1  SO 

Sixty-seven  percent  of  the  wclb  in  Ihb 
unit  are  reported  lo  produce  water  of 
good  quality.  Mining  Activities  often 
cause  a di-lcrioration  of  the  quality. 

inccnlraiion  is  usially 
imical  .analyses 


groundwater  quality 

Groundwater  qiiaHy  t*  a major  problem  in  the  DuBois  area. 
The  most  troubh-iomc  constituents  and  properties  are  iron,  sulfate, 
and  tolal  dissolved  solids.  Eactenal  contamination  is.  for  the  most 
part,  a locahre-l  problem  affectuig  only  individual  wells. 

Pblc  1 shows  the  location  of  wells  that  were  sampled  for 
water-quality  determinates.  Tho.se  wells  shown  producing  water  of 
good  lo  fair  quality  may  havx'  water  that  issbghliy  hard.  Wells  show  n 
producing  water  of  poor  to  fair  quality  hare  water 
iron,  very  hard,  and/or  high  in  total  di«olvcd  solids, 
indicated  modcraiely  poor  qiutlity;  the  iroi 
acceptable  but  the  hardness  b high-  Tbblc 
for  selected  w-elU  in  the  report  area. 

Sluillow.  hand-slug  wells  and  springs  that  discharge  from  the 
upland  areas  usuaUy  produce  water  of  good  to  c.xcellent  quality. 
Most  of  this  water  comes  from  sandstones  that  hare  Ivcn  Hushed 
of  most  of  their  soluble  mmcraU  by  infiltrating  preeipitat, on  Water 
produeed  from  sh.dcs,  or  sandstones  overkun  by  shales,  will  ten 
to  be  more  mm.ralizv'd.  The  amount  of  iron  or  other  dLssolvcd  ior» 
depends  on  the  form  and  coneentration  of  Ihcsc' m the  bodrock-a 
highl)'  vanablo  condition.  Orer  mus'h  of  the 
b obtained  ne.it  the  surface,  and  the  deopi-i  ». 
and  hardness.  In  some  places,  howerer.  shallow- 
may  be  casc-d  off  and  belter  water  obtained 

.-VII  of  the  ruck  units  used  as  aquifers  in  the  DuBois  area  are 
known  to  hav-e  occutrences  of  both  jvoor-  and  goixl-qualiiy  vvaler. 
Somc  units  are  nutorioisv  for  (vroducing  w-alcr  of  jxvor  quality,  such 
as  the  Kittanning  and  Homewood  sandstones,  Southwest  ot  DuHois, 
deep  mining  tn.iy  create  local  problems.  Strip  — "re 

adverse  effect  on  the  quality  of 

stripping. 


■a  good-quality  w 


depths. 


n w clis  located  cl 
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STRUCTURE 

11,0  y.MloL-’f  slruotur,!  of  Iho  D.ilkus  .an-.i  is  »l,mvn  t.y  (ho 
into  .o'l'o'i  inc^  which  .VO  linos  of  ot|ual  oloinlion  of  sol'oclotl 
I-'''  "’‘■V'’’77hA7-  ''Onlour  lines  ilofmo  tho 

IVnmi  li.i'ii.'  It  I"  Nwn  ohjomtl  that  the  ovorlyuiK  and  nn.lorlyms 
ro.k  It"  il'f  ■''nwi  Rcncral  ononladon,  Tho  kov  lx‘ds  nscti  lo 
,lo(.rini.,.-  .1.0  sifuc.nro  arc  .ho  l«so  of  iho  laitvoi  Knt.annii.K  no. 

‘Vs  «V  t >i"  I,- 1'^“' 

o!  Iho  M.il.Mo  hittann.nK  or  -T''  coal;  and  Iho  l»se  of  (ho  la>wor 
hY.s  |xiil  I 1 coaJ,  Tho  Middio  KillanmnE  coni  >5  locniwi  an 
aiora|:|-  of  111  h-«  ahovo  the  lAjwor  KitUninns  ‘•'"■il. 

■ ^'f'lcluro  influcncvs  (ho  dirtvlions  and  ralot  of 

proundwator  no,o.  Tho  typical  isiKcri)  of  »;ro,irul, valor  flow  oorwist.s 
of  ntovvmcol  dns-mv.vsl  and  oulwarsl  from  tho  hlith  oln-nllons 
(hilltop  and  plateau  arvasl,  and  upward  and  utward  toward  tho 
tlro.tm  valley*.  Ihb  flow  occurs  more  readily  when  the  flow  direction 
IS  ivatallol  lo  the  bcdtiH-k  dip  than  when  the  flow  direction  is  in 
opposition  to  the  dip.  Thus  the  ni.ijor  component  of  flow  is  ponendly 
vn  the  diTiclion  of  the  bedrock  dip. 


FRACTURE  TRACES 

Pmeturing  in  bedrock  plays  a major  role  in  the  local  movement 
and  Stonge  of  groundwater.  In  brittle  rocks  such  .as  sandstone, 
fractures  are  usually  well  defined,  extensive  vertically  and  laterally, 
and  open.  In  the  more  plastic  rock-S  such  as  shale  and  claystonc. 
the  ftactuns  are  smaller  and  tighter.  Unfortunately,  fractures  may 
bo  the  only  cfticUve  .source  of  water  from  shales;  the  pore  spaces 
are  too  small  lo  be  hydtologically  beneficial. 

The  tncfi:.t*  in  bedrock  result  from  the  natural  stresses  in  the 
earth's  crutt.  fnAunis  can  be  seen  in  almost  every  outcrop  or  rock 
exposure;  howoer,  the  density  of  fractures  is  rtol  everywhere  the 
same.  There  mc  lit,*,  usually  straight,  narrow  rones  where  fracturing 
is  more  intense  'duui  in  the  sunounding  rock.  These  rones  may  be 
only  a tew  tent  of  feet  wide.  They  can  often  be  seen  on  aerial 
pho(o0aphs  as  rarrow  lines  of  tonal  change  in  the  soil,  as  aligned 
•ixvom  MiRBoiu.  or  M straight,  narrow  depressions  In  the  land's 
surface.  These  surface  expressions,  which  arc  called  fracture  traces. 
are  thought  to  result  from  the  increased  susceptibility  that  fractured 
rock  hat  to  the  Weathering  processes. 

The  major  fracture  traces  in  the  DuBois  area  were  mapped  on 
atrial  photographs  and  transposed  to  the  map.  Wells  drilled  on 
fracture  traces  may  yield  more  tvaier  than  similar  wells  drilled  in 
the  adjacent  rock  mass.  The  intersections  of  fracture  traces  may 
provide  eten  mere  water  lo  the  wells  drilled  on  them.  The  fracturing 
associated  with  fracture  zones  is  vertical  or  nearly  so  and  may  extend 
to  coitsidnable  depths.  Fracture  Cnees  also  may  represent  roof 
weakness  in  the  deep-mine  areas  shown  on  the  map. 


• DSP  MINS 

In  arras  wh^  deep  mining  of  coals  has  taken  place,  the 
structure  contours  will  help  to  determine  (he  direction  of 
mine-drainage  flows  and,  when  combined  with  the  topographic 
contours  on  the  map,  will  help  locate  mine-drainage  discharge  points. 
The  deepmine  ams  are  shown  on  the  map.  These  mined'OUt  areas 
often  affect  the|quality  of  the  groundwater  and  the  well-yield 
characteristics  from  the  bedrock  overlying  the  mines.  Vertical 
fnrium.  some  of  which  are  naturally  occurring  and  some  of  which 
mult  from  roof  collapse  in  the  abandoned  mines,  drain  off  the  water 
from  the  oterlyuig  lock  mas.  Wells  that  do  not  reach  below  the 
mines  will  tend  u]  bate  irregular  water  levels  and  well  yields.  Bodies 
of  groundwater  oi^ytng  unfloodrd  mines  arc.  therefore,  unreliable 
sourer*  for  wells  'Once  the  mines  are  flooded  it  is  possible  for  the 
water  to  return  | to  its  pre-mine  levels.  However,  a return  to 
pre-mining  corKlitions  cannot  be  guaranteed.  In  addition  to  the  acid 
mine  water  that  ytormally  occurs  in  the  mines,  it  is  also  posable 
for  olhiT  pollul-uiU  to  move  unimpeded  through  the  mines,  making 
the  water  even  rtibre  objectionable.  The  map  does  not  show  all  of 
the  mine  enlranr.athat  may  exist  or  the  full  extent  of  the  mined-oul 


groundwater  QUALITY 

Crounduai.T  quality  is  a major  problem  in  the  DuBois  area. 
The  most  irtiul-,  some  constituent*  and  properiics  are  von,  sulfate, 
and  total  dsvjh.d  solids.  Baclenal  contamination  is,  for  the  most 
port,  a lofoli:,-)  problem  affcctmg  only  indivHlual  wells. 

I'Utr  1 ^ «r*  the  location  of  wells  that  were  sampled  for 

water*iualiiy  d,  ;erminatcs.  Those  wells  shown  producing  water  of 
gocxl  to  fav  .lut.jiy  may  have  water  that  ts  slightly  hard.  Wells  shown 
pfoilunng  wjirr  jf  poor  to  fav  quality  have  water  that  u high  in 
von.  viTy  hai  l .ud/or  high  in  lolal  dissols«*l  solids.  A few  analyses 
indKal.d  niixl.  i ,'rly  poor  quality:  the  iron  coneenlralion  is  usually 
acvvptable  hut  t.  c hatdnesa  B high.  Table  2 li.vl*  chemical  analyses 
for  selei  Unl  w,.;\  jn  the  report  vi-a. 

Slialliiw.  , . «l<lug  wells  and  spring*  that  tlisrharge  from  the 
ujiland  area,  ■.  .iBy  produce  water  of  go<Hl  to  excellent  quality. 
Most  this  „,i;^r  comes  from  sandstones  that  have  Isex-n  flushed 
of  most  of  thi  - oluble  minerals  by  infilltalmg  precipitation.  Water 
|irrkluc(d  from  lalc*.  or  sandstone*  overlain  by  shales,  wall  tend 
lo  lie  more  rs.o  -iliifd.  The  amount  of  von  or  other  dissolved  tons 
dcpendi  on  the  arm  and  concenlralion  of  thes<‘  uv  the  bedrock— a 
highly  vanabtr  . , ndltion.  Over  much  of  the  ar,a  good-quality  water 
B obtainid  mar  -Jic  surface,  and  the  <l>x'(ier  water*  an-  high  in  von 
and  hardness  1:  ooie  places,  however,  shallow  rone*  of  poor  water 
may  Iw  <ase<l  ..;f  and  belter  water  obUini-d  at  pi-ater  depths. 

.\U  of  the  r (ck  units  used  as  aquifers  in  the  Dultoii  area  arc 
known  to  have  . ccurrenee*  of  Isoth  pnir-  an,)  g.iod-qiolily  waier. 
S<3me  iiniU  are  t.  aorious  far  [vixlucmg  water  of  jxhv  qisility,  such 
as  the  Killanninc  and  Homew,xxl  sandstone*.  Smilhwejl  of  OiiUov*. 
d<x-p  mining  ma\  create  local  probh-m*  Sinp  mine*  may  have  an 
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